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(54) INTEGRATED CIRCUIT CHIP CARRIER STRUCTURE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the 
reliability and the manufacturing yield of the 
~~ ~ i> 7 product of an integrated circuit chip carrier, by 

■ \*t J laying based on a new design method signal wirings 

which are routed from a semiconductor chip through 
ayer chip carrier, and by increasing the 
w , <..■„. each signal wiring. 

( SOLUTION: In a chip carrier 20 for mounting 
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['^'^^j^'^^^'^.'^JX'^' * I thereon a high density integrated circuit chip, while 
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" ' are provided by a second layout pattern whose 

layout space is made larger than the one of the first 
layout pattern of the contact pads 22. Thereby, since 
the width of a wiring channel 51 provided between 
through holes 50, 52 in the chip carrier 20 is 
increased, the width of each signal trace 40 laid in the wiring channel 51 can be 
increased. 



BEST AVAILABLE COPY 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Generally this invention relates to attaching an integrated 
circuit device in a printed circuit board. Especially this invention relates to attaching 
a semiconductor integrated circuit (IC) chip in a printed circuit board using the 
integrated-circuit-chip carrier which provides all of connection of a signal line and 
connection of the power line. 
[0002] 

[Description of the Prior Art] When the integrated circuit chip is already attached in 
the integrated-circuit-chip carrier, it is easy to include an integrated circuit chip in 
the operating environment of a schedule. A typical chip carrier offers the interface 
between an integrated circuit chip and the circuit board (part shared on the boundary 
of two components) by having the electric interconnect to an off chip (off-chip), i.e., 
external equipment. 

[0003] An organic substrate came to be used for a chip carrier. As for the organic 
substrate, development is continued for [ many ] applications. Since the price fell while 
the electrical order improved, the organic substrate is expected to be the thing 
replaced with a ceramic substrate, especially the thing to replace in the field of a chip 
carrier. However, although a semiconductor chip and a printed circuit board are 
interconnected within electronic packaging, if the multilayer interconnect structures, 
such as an organic chip carrier, are used, many difficult problems will be invited. One 
of these difficult problems is a point with it difficult [to secure the amount of a tooth 
space required between the electrical signal circuits in a chip carrier ]. 
[0004] The I/O (I/O) total of a semiconductor chip increased, it considered as the 
approach of making much connection between a semiconductor chip and an organic 
chip carrier and between an organic chip carrier and a printed circuit board, along 
with the inclination which a semiconductor chip and a printed circuit board 
miniaturize continuing along with exceeding the capacity of the device which has 
arranged the lead on the outskirts, and it became desirable to arrange interconnect in 
the shape of an array on a flat surface. 

[0005] There are a top face and an inferior surface of tongue in a typical chip carrier. 
(The vocabulary "a top face" and a "inferior surface of tongue" are used only in order to 
identify two front faces, and in order to point out the sense of a chip carrier in case the 
chip carrier structure is mounted on the printed circuit board, they are not used) . The 
top face of a chip carrier has the array (bonding pad of the 1st group) of a bonding pad. 
The array of this bonding pad is arranged by the pattern which is in agreement with 
the pattern (footprint: footprint) of the I/O pad on a chip carrier, i.e., a "footprint." 
There is a bonding pad of the 2nd group connected with the bonding pad of the 1st 
group by through BAIA (through-via) in the inferior surface of tongue of a chip carrier. 
Through BAIA is the hole of the shape of a cylinder which pierced through the 
thickness of a chip carrier and has (usually) been extended, and is lined with 
ingredients which carry out an operation of both a conductor and a conductor, such as 
copper. Through BAIA forms an electric conduction path between a chip and the 
electrical circuit pattern prepared in the internal layer of a chip carrier. The common 
way of forming through BAIA which realizes a signal, touch-down, and each 
interconnect means of a power source into a chip carrier is carrying out punching. 
[0006] However, the grid pattern of an industry standard (for example) Controlling 
collapse chip connection (C4:Controlled Collapse Chip Connection) In order to punch 
all through BAIA using a solder ball grid pattern When performing completely each 



pitch (for example, pitch below 9 mils (= 0.2286mm)) is required (with C4). It is the 
thing of the soldered joint which carries out the face down of the flip chip (thing in 
which many bumps (electrode of the letter of a projection) were formed on the electrode 
of the front face of a semiconductor chip), and is connected to a wiring (turning down 
field in which component was formed) substrate. In order to pull out all signal wiring 
from the wiring channel prepared between through BAIA, wiring with narrow (for 
example, under 18 microns (micro meter)) width of face is needed. In the design using 
such wiring, the yield of an usable product will usually become very small. . 
[0007] For this reason, two or more proposals of another design which made a wiring 
channel and a series of production processes which separate through BAIA from a 
signal circuit coalesce are made. The width of face of the signal wiring in these designs 
is only 14 microns. However, such wiring may not suit a required resistance 
specification (resistance will become large if width of face is narrow). Moreover, if it is 
going to realize wiring of 14-micron width of face, the thickness of the plating of 
through BAIA will become very thin inevitably (about 2-3 microns). Thus, if plating 
becomes comparatively thin, the thermal and electric properties of through BAIA come 
to run short. However, according to the design technique adopted by this invention, the 
width of face of signal wiring is unrelated to the plating thickness of the galvanized 
through hole (a "through hole" and "through BAIA" are used as a synonym PTH:plated 
through hole and here). 

[0008] As mentioned above, the efficient and cheap method of raising the packaging 
density of the chip carrier structure, an electrical order, and equipment dependability 
is searched for. If electronic packaging, such as an organic chip carrier which was 
equipped with the multilayer interconnect structure and equipped with the wiring 
channel which can use an electrical signal for wiring, is used, the interconnect 
consistency between a semiconductor chip and an organic chip carrier and the 
interconnect consistency between an organic chip carrier and a printed circuit board 
can greatly be raised. Furthermore, it becomes possible to design electronic piackaging 
which can improve electrical characteristics notably. It is thought that such a 
configuration brings about remarkable technical progress. 
[0009] 

[Means for Solving the Problem] The structure for chip carriers which makes it 
indispensable for this invention to arrange through BAIA in the location considered "A 
grid shifts (off-grid)" is offered. That is, by this invention, through BAIA does not exist 
in the location demarcated by the typical grid coordinate (namely, array pattern) 
system by internal arrangement of a chip carrier. Thus, if through BAIA is rearranged, 
it will become possible to carry out grouping of the electrical signal trace to the wiring 
channel prepared between through BAIA (trace is 1 wiring of one which constitutes the 
circuit pattern which is the form of the whole wiring). Furthermore, if a wiring channel 
is used, since wiring width of face can be made large, this and a pace are doubled and 
the dependability and the yield of a product improve. 

[0010] The electrical signal which passed along through BAIA is returned to "grid 
location (on-grid)" (namely, array pattern required for that (that is, it connects with a 
semiconductor chip and a printed circuit board) which is connected further) of the 
multilayer-structure inside of the body using the conductive element (the bone 
configuration (L character configuration) of a dog is carried out typically) prepared in 
the internal layer. Thus, an electrical signal is again arranged at an array pattern, 
when going away from the top face and inferior surface of tongue of a chip carrier. 
Array pattern arrangement on top and array pattern arrangement at the bottom may 



arrangement at the bottom remarkably mutually. For example, the array pattern on 
top may be expanding or contracting (for example, the fan-out (output terminal) 
pattern or the fan-in (input terminal) pattern may be expanding or contracting, 
respectively). What may be progressing in the shape of a straight line, and may be 
progressing to the radial, or combined both may be used for these reshuffles. 
Furthermore, micro BAIA of plurality [ BAIA / single / through ] (microvia) You may 
connect or this through BAIA of plurality conversely may connect with single micro 
BAIA. 

[0011] An electrical signal can be returned to an array pattern location from through 
BAIA using blindness Bahia (Bahia as for which the end has not carried out opening). 
After blindness Bahia punches and galvanizes through BAIA, it is punched and formed 
in the external insulator layer put on the chip carrier. The grid shifted, namely, the 
external insulator layer covered through BAIA of a non-arranging pattern, was filled 
up, or is carrying out only one side. Instead of above, these blindness Bahia can form 
laser abb rating (laser ablating), plasma etching, mechanical punching, and 
photograph imaging (photo-imaging) etc. using the technique which this technical field 
is sufficient as and was known. 

[0012] Generally this invention is the integrated-circuit-chip carrier structure 
equipped with the laminating assembly. The 1st front face, Said 1st front face and the 
array of the contact pad substantially arranged by the 1st array pattern on the 2nd 
parallel front face and said 1st front face, The array of the contact pad arranged by the 
2nd array pattern on said 2nd front face, Connect the contact pad on said 1st front face, 
and the contact pad on said 2nd front face, respectively. Through BAIA which is 
through BAIA in said integrated-circuit-chip carrier structure, and has transposed 
horizontally from the array pattern on the 1st front face, The integrated-circuit-chip 
carrier structure equipped with the conductive element which connects said contact 
pad and said through BAIA is offered. 

[0013] This invention Moreover, a semiconductor integrated circuit chip, a printed 
circuit board, and the 1st front face, Said 1st front face and the laminating structure 
substantially equipped with the 2nd parallel front face, The array of the contact pad 
arranged by the 1st array pattern on said 1st front face, The array of the contact pad 
arranged by the 2nd array pattern on said 2nd front face, In order to be through BAIA 
in said laminating structure which connects the contact pad on said 1st front face, and 
the contact pad on said 2nd front face, respectively and to maximize the lock out space 
of an usable wiring channel Through BAIA which has transposed horizontally from the 
array pattern on the 1st front face, The printed-circuit-board assembly equipped with 
the integrated-circuit-chip carrier equipped with the conductive element which 
connects said contact pad and said through BAIA which mounts said semiconductor 
integrated circuit chip on said printed circuit board is offered. 

[0014] Furthermore, this invention is the manufacture approach of the 
integrated-circuit-chip carrier structure equipped with the laminating assembly. The 
process which arranges the array of the contact pad which said laminating assembly is 
substantially equipped with the 1st parallel front face and 2nd parallel front face, and 
has been arranged by the 1st array pattern on said 1st front face, The process which 
arranges the array of the contact pad arranged by the 2nd array pattern on said 2nd 
front face, Connect the contact pad on said 1st front face, and the contact pad on said 
2nd front face, respectively. The process which forms through BAIA which is through 
BAIA in said integrated-circuit-chip carrier structure, and has transposed horizontally 
from the array pattern on the 1st front face, The manufacture approach equipped with 



said through BAIA is offered. 

[0015] The both sides of the general description mentioned above and the detailed 
description mentioned later should show the example of a type of this invention* and 
should understand that it is not what limits this invention. 
[0016] 

[Embodiment of the Invention] This invention offers an organic integrated-circuit-chip 
carrier. The new design which wires the signal wiring which goes via a multilayer chip 
carrier from a semiconductor chip is offered maintaining wiring width of face to max, 
and raising the manufacture yield especially. Below, this invention shows the 
operation gestalt with desirable this invention in which the operation gestalt of many 
various forms is possible to a drawing, and explains it to a detail. However, it is the 
illustration of the essence of this invention which is indicated here, and it should 
understand not having the intention of limiting this invention to the operation gestalt 
explained here. 

[0017] If drawing 1 is referred to, this drawing shows the disassembly-and-assembly 
perspective drawing of the electronic packaging 10 which mounts a semiconductor chip 
12 on a chip carrier 14, and mounts a chip carrier 14 on the substrate 16 (for example, 
printed circuit board) which carried out circuit formation. Electronic packaging 10 is 
equipped with the multilayer interconnect structure 20 (an organic chip carrier is 
desirable). The multilayer interconnect structure 20 is suitable for the printed circuit 
board 16 in the semiconductor chip 12 with two or more solder balls 24 and conductive 
pads 18 interconnecting electrically. The multilayer interconnect structure 20 consists 
of two or more layers in which the insulating material and the electrical conducting 
material carried out alternation to some extent typically (refer to drawing 2 ). 
[0018] As shown in drawing 2 , the multilayer interconnect structure 20 is equipped 
with further two or more micro BAIA 22 and contact pads 32. Micro BAIA 22 and the 
contact pad 32 touch electrically two or more conductive connectors 28 formed in the 
chip carrier 14. Two or more micro BAIA 22 also touches two or more contact members 
30 prepared on the semiconductor chip 12. Each of two or more micro BAIA 22 is 
equipped with the layer 34 of the conductive ingredient prepared in some tops 
although chosen which is on the wall of two or more micro BAIA 22, and it is among two 
or more conductive connectors 28 (although it is desirable to use copper, a conductive 
paste or solder may be used for a conductive ingredient). 

[0019] What was chosen of two or more contact pads 32 has connected with that to 
which it corresponds of the soldered joints 34 electrically. Each of a soldered joint 34 is 
designed so that the pattern of the contact member 30 prepared on the semiconductor 
chip 12 may be suited efficiently. If the contact member 30 and the galvanized through 
holes (namely, through BAIA) 50 and 52 are connected, the direct 
electrical-and-electric-equipment path which results in the solder ball 24 which passes 
along a soldered joint 34, the conductive connector 28, and the galvanized through 
holes 50 and 52, and corresponds from each contact member 30 under a semiconductor 
chip 12 will be realized. However, as for the contact member 30 which is in agreement 
with one side of the galvanized through holes 50 and 52, it is desirable only for one to 
exist. According to the direct electrical-and-electric-equipment path from the contact 
member 30 to the solder ball 24, from a semiconductor chip 12, it passes along the 
multilayer interconnect structure 20, and the comparatively short efficient electric 
path for electrical signals which should be transmitted to an external environment 
through the solder ball 24 is realized. 

[0020] The wiring channel 51 equipped with sufficient tooth space to hold the 



touch-down signal is realized by transposing the galvanized through holes (PTH, i.e., 
through BAIA) 50 and 52. As shown in drawing 2 and drawing 3 , while galvanized the 
wiring channel 51 and it is extended to the edge of the through hole 52 of another side 
galvanized from the edge of a through hole 51. In the design by the related technique, 
the width of face of a wiring channel was restricted between B and B', as shown in 
drawing 2 . On the other hand, with this operation gestalt, the width of face of the 
wiring channel 51 is extended from A to A 1 , and although the signal trace 40 is wired, 
the usable tooth space is increasing notably compared with a related technique. 
[0021] With reference to drawing 2 , electronic packaging 10 can be further equipped 
with the substrate (for example, printed circuit board) 16 by which was equipped with 
two or more contact pads 18 on the 1st front face 42, and circuit formation was carried 
out. The contact pad 18 is electrically connected with that to which it corresponds of 
the solder balls 24 prepared on the multilayer interconnect structure 20. usually 
since the solder ball 24 is arranged at BGA (ball grid array: package which has 
arranged metal ball which mounts and closes semiconductor chip to wiring substrate, 
and serves as external terminal at this wiring substrate in the shape of grid) 
arrangement - the outside from electronic packaging 10 and transfer of the 
electrical signal to the inside of it and distribution of a power source can be performed 
efficiently. Moreover, the solder ball 24 can also be formed in the form of a column etc. 
Thereby, an isolation insulation machine (insulating instrument which floats and 
supports a conductor from a certain field) suitable between the substrates 16 by which 
circuit formation was carried out with the multilayer interconnect structure 20, and a 
suitable strain shock absorber are realizable. 

[0022] Reference of drawing 3 has shown the plan of this operation gestalt which 
explains further how for a grid to shift and to make a location transpose through BAIA 
50 and 52 there using the conductive connector 28 of the bone configuration (L 
character configuration) of a dog. Although the conductive connector 28 of the bone 
configuration of a dog may be formed in any layer, in order to show clearly, it has 
shown what was formed near the front face here. While micro BAIA 22 and the contact 
pad 32 (not shown) have stopped at the grid location, the galvanized through holes 
(PTH) 50 and 52 shifted, and have transposed the grid in the location. Thereby, 
although the internal signal plane 26 is wired in two or more signal traces 40, the 
usable tooth space for wiring channel 51 can be increased. With 1 operation gestalt of 
this invention, when the wiring channel 51 is optimized, sufficient tooth space for four 
to wire the signal trace 40 whose minimum line width is 28 microns is obtained. 
[0023] Drawing 4 is the plan of another operation gestalt of this invention, and how for 
a grid to shift to a radial and to make a location transpose through BAIA 50 and 52 a 
little is shown using the conductive connector 28 of the bone configuration of a dog. 
Although the conductive connector 28 of the bone configuration of a dog may be formed 
in any layer, in order to show clearly, it has shown what was formed near the front face 
here. While micro BAIA 22 and the contact pad 32 (not shown) have stopped at the grid 
location, the grid shifted and through BAIA 50 and 52 has transposed it in the location. 
This maintaining large trace width of face (for example, 28 microns or more), and 
raising productivity, although the internal signal plane 26 is wired in signal trace of 
plurality (4 [ for example, ]) per wiring channel 51, the usable tooth space for wiring 
channel 51 can be increased. 

[0024] Drawing 5 is the plan of still more nearly another operation gestalt of this 
invention, and shows two alternative connection formats, a format 54 is ** two micro 
BAIA 22 is connected to one through BAIA 50. On the other hand, a format 56 connects 



connection between micro BAIA 22 and through BAIA 50 is made using the conductive 
connector 28 of the bone configuration of a dog. 

[0025] The operation gestalt mentioned above illustrates this invention, and does not 
have the intention of limiting this invention. Carrying out still more nearly another 
deformation to the main object of this invention among range can hit on an idea easily 
for this contractor while it is possible. 



[Brief Description of the Drawings] 

[Drawing l] It is the disassemblyand-assembly perspective drawing by 1 operation 
gestalt of this invention showing mounting to the chip carrier of a semiconductor chip, 
and mounting to the printed circuit board of a chip carrier. 

[Drawing 2] It is the longitudinal direction sectional view which expanded the 
semiconductor chip which mounted according to 1 operation gestalt of this invention, 
and was connected, a chip carrier, and drawing 1 which consists of a printed circuit 
board. 

[Drawing 3] It is a plan on the front face of the upper of the chip carrier structure of 
drawing 2 by 1 operation gestalt of this invention. 

[Drawing 4] It is a plan on the front face of the upper of the chip carrier structure of 
drawing 2 by another operation gestalt of this invention. 

[Drawing 5] It is a plan on the front face of the upper of the chip carrier structure of 
drawing 2 by still more nearly another operation gestalt of this invention. 
[Description of Notations] 

12 A semiconductor chip, 14 -- A chip carrier, the substrate which carried out 16 
circuits formation, 18 - A conductive pad, 20 - The multilayer interconnect structure, 
22 - Micro BAIA, 24 - A solder ball, 26 - An internal signal plane, 28 - A conductive 
connector, 30 - A contact member, 32 - A contact pad, 34 - The layer of a conductive 
ingredient (soldered joint), 40 [ " A wiring channel, 52 / ■- A through hole (namely, 
through BAIA), 54 / A format, 56 / - Format. ] - Signal trace, 42 - The 1st front face, 
50 A through hole (namely, through BAIA), 51 



[Claim(s)] 

[Claim l] It is the integrated-circuit-chip carrier structure equipped with the 
laminating assembly. The 1st front face, Said 1st front face and the array of the 
contact pad substantially arranged by the 1st array pattern on the 2nd parallel front 
face and said 1st front face, The array of the contact pad arranged by the 2nd array 
pattern on said 2nd front face, Connect the contact pad on said 1st front face, and the 
contact pad on said 2nd front face, respectively. The integrated-circuit-chip carrier 
structure equipped with the conductive element which connects through BAIA which is 
through BAIA in said integrated-circuit-chip carrier structure, and has transposed 
horizontally from the array pattern on the 1st front face, and said contact pad and said 
through BAIA. 

[Claim 2] Furthermore, the integrated-circuit-chip carrier structure [ equipped with 
the lock out space which was maximized so that it might be prepared between the 
groups of said through BAIA and the biggest possible wiring channel might be formed 
and which is the lock out space in said integrated-circuit-chip carrier structure, and is 
arranged between said through BAIA] according to claim 1. 

[Claim 3] The integrated-circuit-chip carrier structure according to claim 1 to which 
said conductive element is carrying out the bone configuration of a dog. 
[Claim 4] The integrated-circuit-chip carrier structure according to claim 1 currently 
used for said conductive element to dislocate said through BAIA once [ at least ]. 
[Claim 5] The integrated-circuit-chip carrier structure according to claim 2 which said 
wiring channel equips with two or more electrical signal lines. 

[Claim 6] The integrated-circuit-chip carrier structure according to claim 1 whose 
micro BAIA arranged on said 2nd front face is blindness Bahia. 

[Claim 7] The integrated-circuit-chip carrier structure according to claim 6 in which 
said blindness Bahia is formed by laser ablation. 

[Claim 8] The integrated-circuit-chip carrier structure according to claim 6 in which 
said blindness Bahia is formed by photograph IMEJINGU. 

[Claim 9] The integrated-circuit-chip carrier structure according to claim 6 in which 
said blindness Bahia is formed by plasma etching. 

[Claim 10] The integrated-circuit-chip carrier structure according to claim 6 in which 
said blindness Bahia is formed with mechanical punching. 

[Claim 11] The integrated-circuit-chip carrier structure according to claim 1 in which 
said integrated-circuit-chip carrier structure is formed with the organic material. 
[Claim 12] Said integrated-circuit-chip carrier structure is formation, now the 
integrated-circuit-chip carrier structure according to claim 1 which is with a ceramic 
ingredient. 

[Claim 13] A semiconductor integrated circuit chip, a printed circuit board, the 1st 
front face, said 1st front face, and the laminating structure substantially equipped 
with the 2nd parallel front face, The array of the contact pad arranged by the 1st array 
pattern on said 1st front face, The array of the contact pad arranged by the 2nd array 
pattern on said 2nd front face, In order to be through BAIA in said laminating 
structure which connects the contact pad on said 1st front face, and the contact pad on 
said 2nd front face, respectively and to maximize the lock out space of an usable wiring 
channel Through BAIA which has transposed horizontally from the array pattern on 
the 1st front face, The printed-circuit-board assembly equipped with the 
integrated-circuit-chip carrier equipped with the conductive element which connects 
said contact pad and said through BAIA which mounts said semiconductor integrated 
circuit chip on said printed circuit board. 



space which was maximized so that it might be prepared between the groups of said 
through BAIA and the biggest possible wiring channel might be formed and which is 
the lock out space in said laminating structure, and is arranged between said through 
BAIA ] according to claim 13. 

[Claim 15] The printed-circuit-board assembly according to claim 13 in which said 
laminating structure is formed with the organic material. 

[Claim 16] The printed-circuit-board assembly according to claim 13 in which said 
laminating structure is formed with the ceramic ingredient. 

[Claim 17] It is the manufacture approach of the integrated-circuit-chip carrier 
structure equipped with the laminating assembly. The process which arranges the 
array of the contact pad which said laminating assembly is substantially equipped 
with the 1st parallel front face and 2nd parallel front face, and has been arranged by 
the 1st array pattern on said 1st front face, The process which arranges the array of 
the contact pad arranged by the 2nd array pattern on said 2nd front face, Connect the 
contact pad on said 1st front face, and the contact pad on said 2nd front face, 
respectively. The manufacture approach equipped with the process incorporating the 
conductive element which connects the process which forms through BAIA which is 
through BAIA in said integrated-circuit-chip carrier structure, and has transposed 
horizontally from the array pattern on the 1st front face, and said contact pad and said 
through BAIA. 

[Claim 18] Furthermore, the manufacture approach [ equipped with the process which 
forms the lock out space which is in said integrated-circuit-chip carrier structure, and 
maximizes wiring channel capacity between said through BAIA, and the process which 
forms a wiring channel in said lock out space ] according to claim 17. 
[Claim 19] The manufacture approach according to claim 17 that said conductive 
element is carrying out the bone configuration of a dog. 

[Claim 20] The manufacture approach according to claim 17 of dislocating said through 
BAIA, using said conductive element twice [ at least ]. 

[Claim 21] The manufacture approach according to claim 17 that said wiring channel is 
equipped with two or more electrical signal lines. 

[Claim 22] The manufacture approach according to claim 17 that the contact pad 
arranged on said 2nd front face is blindness Bahia. 

[Claim 23] The manufacture approach according to claim 22 which forms said 
blindness Bahia by laser ablation. 

[Claim 24] The manufacture approach according to claim 22 which forms said 
blindness Bahia by plasma etching. 

[Claim 25] The manufacture approach according to claim 22 which forms said 
blindness Bahia with mechanical punching. 

[Claim 26] The manufacture approach according to claim 22 which forms said 
blindness Bahia by photograph IMEJINGU. 

[Claim 27] The manufacture approach according to claim 17 which forms said 
integrated-circuit-chip carrier structure with an organic material. 

[Claim 28] The manufacture approach according to claim 17 which forms said 
integrated-circuit-chip carrier structure with a ceramic ingredient. 
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4 ] !Wai*tt»ilHAWEX/b--/ W 7£'>fc 
< £*> 1 BlglS'&SOKffifeftTVSx fcE 

BB#«5] BEE8^+*>l>rf^0*fc«#8*ffl 30 
A TV 5, »#£2fcE«®*8l®l&f-7 7'*+y7 

[»*IH6] 8iffi£2 0&ffi±fc:Efi£ttfcW*D/t 

7 • y 7isisg#. 

[»#«7] fulBf /W7tf b-1f- • 77^-i/a > 
Tifr&SnTV^ »*«6 tE«<0jfc8llsiKf-y 7 • 

8 ] MEf / U 7 #7 * h - 4 * - 9 y ?T*& 
fiSSftTVS, I*#E6fcE«0*i*®K?-7:7'*ir 40 

y 7®&Wo 

$snTvs> »#£6fcE«©*sa@B:?-y7«*+ 

y 7«&#o 

TVS, »^6lcE«®*»BB?-7:7-*+y7* 

[mm 1 1 3 twaMi@Bf-v 7 - y 7«bkw 



$B§2 0 0 1 -2 7 4 2 88 
2 

1 2 ] tOE&ltBB?- 7 7" • 'J 7$jif*tf 
■fe? = 7 *tm?«j8ST 1 fcE«<D&« 
0»f-7 7'*+y7*ifi#. 

7yyF@!Sgffi^ 

mi% 1 <Dm±£% 1 ©E^^->TEi*nfc3 
y**F -^7 foetus 

IdES 2 <D^®±K^ 2 ©E*iJ^*-yTES£ftfc3 

yztY'X? vomit. 

totem 1 <D%m±<Dzy* * f • f^mes 2 

mtv^yzt f • >w Ffc*wfft»Kt*» me 

^7i:, 

fufB^y** F • >W FkME^»^-'W7i:*JWW 

Buia^ y y f @ks« t v «? y f t s&kbb^ 7 7 • 
* * y 7 J: &w x. fc 7 y y f m^mw&iLW. 

■E8^+*;i/*$j£*s*3fc**fl:*ftfc* ttGdi 

«©yy y Fiiitt»isffl4#o 

vs. n*si 3tcEKo^yyF@isa«fflfi(*. 

1 6 ] mmmmmm^y 5 7 **m?»is 
?nT vs. 1 3 ttEm^T'y y h mmm±L 

Wo 

1 7 ] mm®±LWZtia*.tc$mm?y7 • * 

+ "J 7«K6#©SBS*ft"P«t) T, ffiElklffiA^^ 
SWCTOft^ 1 (D^mtW, 2 ©affii:*«ATfe , 
MIB^ 1 ©a®±tm 1 0EJij/**-yTE!Sttfc3 
y^^ h • ^7 FOETUfcEltaigi:* 

tuiB^ 2 ©gffi±tcm 2 ommw-ynumztitz? 

y*?$Y- ^7 F©EM%EHtsnjefc, 

ioe^ 1 <d^®±©3 y ^ * f • *y h'tmi% 2 <m 

m±.<Dny*t F • ^7 Fk**n^n»«t*. BufS 

fta@isf-7y • * + u 7«3t#rt©^;u-^W7T$. 

oTs S l <D^®±©E^^-y*^7K i F^lRlti:ilgl 
^tiT v* W 7^fiKt SX^i: » 
KJE^y*^ F • ^7 FfctaE*;l^>W71:ftaa* 

mraHiiaBif - 7 7 • * + y 7«itttrt T& t, kje 



(3) 

3 

Tl^5, H$91 7 KE«©Hifi#i*. 
C»*ai 9] MEtMteBJRtf *©#««* LTt^ 

[St^jg 2 0] MGVWtSiK^ft < ^ «» 2 Bfco T 
mlE*^-^ 7 Bl*«l 7fcE*©8! 

[»*£2 l] jfflEE»f-+*;i'ff*»©*««5«* 
AMiTl^S, 7fcE«©»ifi#8. 
[M$A2 2] ttE*2©aBfcEBSftfc=i2'**h 10 

•/WFW'fT'lf^ 7KE«©S!i&2i 
C»*S2 3] MEV ><f7*b— If- • 77b-: *s 3 

yt«t§, M#R2 2lcEtt©tt££&. 

c»*«2 4] mew ^-<7£75Xv • lyfyn 

J&S**, 2 2 fcE«©JB!ift£ So 
5, M$$ 2 2 fcE«©BSS£&. 

C»*«2 6] WE*/tr7*7* h • <f*-*Jy?T* 

&f&t 5 , W#51 2 2 ICEKOHJfrtTfc 20 
[M$g 2 7 ] t9E*iXlHl&?- -y 7 • * + 'J 7$ilft£ 

wws-wBdw-s, 1 7 teEWomaarfc. 

C»#*2 8] ME*t*@!S?- v7 • * + 'J 7$ilf*£ 
Hr 5 5 <y *#5ftT«T 1 7 KE«©8!iS2f 

So 

.[5SB©!¥llIfcBiHI!] 

[000 1] 

BUBOlt *f8WlW\ HKfc, H^BSS 

«flBfcJ\ «fC ^8©ffiKi:ertiS©8aai:*£TB 30 
?gi»@Sg^y7-**y7£ffl^T, ¥#ftHi**lH]Sg 
(I C) 9y7%7VyY®imiRK.W)m&£tK 

[00 0 2] 

ij 7 c a o #tt 6 n t ^ s *SI@Bf - -y 7£ 

^.j/7-*+'J7ti, *7*V7 (off-chip) f&fc>*> 

t. (2oo«jas*o«fftc*^r«ffl«ft5»») « 

[0 0 0 3] *y7'++'J7fc*««RaHetoft*J: 
CDs ftttif-y7'**y70#»"CttoTftfe*fc0fc 
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4 

tt, ?y7 • 'J 7rt©«$UHf@8Bfc&gftX"* 
[0 0 0 4] ¥3£ft^>y7©AliJ*J (I/O) ttfttfil 

*i/c, iiaey-K*EB-ufe7*/WxoiiBA*«A 

/J^aiktSBfiaWKOtoft, v 

7'J y hBBSfi2:OBO»8E«^RfTft)^2: b 
T> ffi5SM*¥B±CEWttfcEBT*©ffa$U'» 
t>©fc&-6fc. 

[000 5] f^Wftf-y^'+tyTKM:, ±ffi£T 
ffifc^fe*. 0BB r±®j TTffiJ (is 20©^ffi£ 
BBW*fciM£ttfcttl\ ^'y 7 • 'J 7timto&7 
y >h@KSSKV>y H?ftTV>S*^t»^*f"y 
7-**y7©fl**^fc*icH:ttfc&^) . ^>y7 
• U 7©±SifcfcJ\ #yf-< • rty KOEM 

(B i om<D$yT4 v9 • *v K) a^s&s. c©#y 

r-f • ^-y FOEflltt, *v 7 • 'J 7±©AtB 
ft/W K©^^->1"*t>^ r7>yh7y>h (footpr 
■int:JE») J £-iirf 3-**-veEH£ftTl/'»3. f- 
y^'4 t +y7©Tffittt^ X;WW7 (through-vi 
a){C«fcoT^ 1 ©ffl©^>r-f >y • *v KfcftBSft 
fcMS 2 ©ffl©#yr-f y? • *v Ktffc*. 
7tt* f-y7'4 i +y7©J»2£*V v C#tfTV3 (ft 
9(i) RS^©7XT'^0s H«{**J:tfl&£H{*J!!ai© 
fffflfttS, B4H©**»Trta!)«ftTV^. 

?v7t, f-y^«**y7©rtSlrtKS 
tt6ftfcB»BB^*->i:©Blc, *«SBft«/at 

5 0 fi^t. «fi©*ffi5fta¥®%nstsx/i/ 
-/W7^-y7- y 7*fc»j*"r** D^ft/c^ 

[0 0 0 6] BIMBP©*?^*-> 

■>3y (C 4 :Controlled Collapse Chip Connection) 
(4 A^ctf-^te?^* - y) ft^o T±T©X;l/-/ W 
7ft^Sltt-5tcl4, m «B©*ffl5»a«r 

(=0. 2 2 8 6m m) WT©tTyf-) "V<0ftWtf& 

gT*fe§ (C4i:(4, 7Vv7f"V? 

0JIICLT) E»S«fc»a-r5ttA/^»«l©i:i:-pfe 
5) e ^T©fl^E«!feX;b-/W7©BKR^fcE« 

Atf 1 8^^py (v-r^o • *-Y)V) %m ©ge^ 



(4) 

5 

Elil©*Sti, fr-ffrl 4 5^nyt'$5, LfrU C© 

*n:/tB©E8*IBELJ:5fc-t5i:, xfr 
2-3 = . C0*5fcfc-3*MttfcWS<ftS 

«fcftl& fltftEttOHtt* »otbfc^;b-*-;b (P 10 
TH:plated through hole, HCT'IZ 

[0 0 0 8] W±©*3£* f-y"? • **V7W&ft<D 

*?;<yV-^*fflt>Si:, ¥a»ft^7 7i:£1If-7 7 
•*+'J7i:©M©ffi5»«!&ftx fcjtf* til/fry? 20 
• U 7 £ 7'J > h @Sgg1£ ©P«g©ffl5g!i®&£ 

[0009] 

(off-grid) J fc**6ft5ttWc*Jl/-<'W7*El 
5o tfcfc^ *«f?li, 7^W7tt, ?7 30 

7 • y 7©rt»E«Ttt^ (tft 

LfcW t©<fc5fc*/l'->W7fcfSEl-frSi:» MM 
«#hl/-;***/l'-'W7HfcRttfcEa?-+*;Wc 
y/U-7<kt«ci:«^n!6lca* <hU-*£H:» E3£ 
£ttO»***BII/**-:>*#MW'* l * l #©E££ 

T, l^p D o©fS^14i:^0^±t?.o 

[0 0 10] *;l/-;W7£lofclM{I*fte, flSPf 40 

(on-grid)j WftfcS, S6K»IW* (O$0#al 
tt*7* 7U:/h@B«Rfc»ttf*) ©£&gfcE 

5>j/^-» tcM^n^o c©*3k, s^ffi^tt, 9 
yy-+^y7©±®^j:trFffi^e>aiTtT< , n 

tfE^*->KEB2ti5. ±ffi©E?'J^*->Et 



#^2 0 0 1-2 7 4 288 
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W fcfc*& ±Si©E*J^*->i^*S^ttlt/h 
LTVTfcJ;^-(fcfc;U& 7777«>h GUMS?) 

&©EWft*tt» «8ttfcl^^TfcJ:^U raft 
£1A/CWE»£W &SWi, ii«#*ffi*£fe£fct> 
©T*<t>«fcW S&lc, *-©^;P-/W7«'ll»©v-f 
^□;W7 (microvia) fc»8l/TVTt> <fc^U 
Wi c ©a»fc«S©*;l/-/ W 7AW-©v^ * U 

7£8^L-tvTk<fcw 

[0 0 1 1] *5HHIH\ f/W7 (-SgtfHPLT^ 
4 WW 7) *ffioT*/l/--/V7fr5E5iJ'<*->tt 
■^R-rcktf-p* So W>W7«\ 7;HW7^ 

tt?tt^nt*t)"6^E5il/^->©^;P-/W7 

5o W±©ftfct>fc* Ctt5W;U7«\ U— *f- . 7 
7\s—Tjy? (laser ablating) , T^Xv-Xyf- 

7* h- • 4*-Vy9 (photo-im 
aging)4if, aaHS»»"PJ:<»6*lfcatt*«oT» 

[0 0 12] -ttJC, «»Bfift*«^fc* 
«HI»f L yr**+y7«JS{*TfeoT, 311©^® 

i:, BulE^l©^i5i:*MWt¥fT^2©«®i:, m 
IB^ l ©aSLbcSB l ©E?iJ/^->TEl$nfcny 
* ff h • /^y KOEWfc, tulB^ 2 ©^S±C^ 2 ©E 

fulfill 1 ©^ffi±©3 > ^ £ h- • ^7 K^fiJIE^ 2 ©a 
ffi±©37** h • ^7 Fk**n^t^Rt«, MfB 

ot, ^l©ai±©E^^-7^5)7j< J P73(R]^^i 

tuiBx^-/ w 7 ^g^-r 5 t m x. tern 

[0 0 1 3] iNJfl^WHBf-y^ 
i:, T'yvhlslBSffifcs !gl©Sffi^ tuIB^l©^ 
iS^IWlcW^ 2 ©^® &&ffi£fcgUlfllft# 

t> tuiB^ 1 ©ssi±ts 1 emw-yemzti 
itnyztY - ^7 f©e*ij£, mz%z<Dm±iz% 

2©E^^->T*El?nfc3>^^ h • F©E 
Wfc, MIB^ 1 ©a®±©3 7** h • ^7 FfctHIBIB 

2©s®±©3>** h • ^7 Ffc**n^n»«t 

5, B5IBaHiji^F , 9©7;l/-/W7T^oT, ^fflRl 
ffi*E»f-+*^©BHSSffl*g*{b1-Sfc«>H:, ^1 
©^®±©E^^-7A^7j<^73lS]^igM$nTV^ 

^;l/-/W7i:> buIB3>^^ h • FfcKNE*;!/- 



7 

[0 0 14] »S&ftfl*tt*fc£ 

lawffli^A^RWfcwtts i v>mt% 2 cog® 

fc*fll*Tfc »K MIES! 1 <Dm±lZ% 1 OE0H*- 
>T*Et£ftfc3y*£ h • FOEJUfcEltSI 

nfc3>** h • mmmmwtzxmt, me 

£ 1 vm±.<D3y*t h • ^7 FfcME»20*iii± 

h • Ft^wengaa* tOE&ai 

ESS^T* • 'J 7i5lftrt<D7;MV7T^o 

[0 0 15] ±56UfcHRW4ISiSkaifit*fiM4C 
[00 16] 

*+u7*»f3o hi:, iaafi*«*f!:«iKpLTS! 

&fe&Stt*iH*>, WTT*tt*«W©»S U^«SJ&IB 

[0 0 17] Bl£#8at$^ COHtt, *»#f-y 
71 2£^77-**D71 4fcv»>y>U ^77* 

*+U7i 4*@!s^jSbfcSffii 6 cfcta-ttvu^ 

ffifiBfcHfc^LTVSo tt^W^-vM Ott, £® 
4B5$ISfll£tt 2 0 Gfrtt* 7 7 • 'J 7 frig t 
^) *«AT^5o ^S*B5»a«Jift 2 0 tt, ffiao 

ttA,£tf-;l/2 4 tmWbiy F 1 8K *oT¥i»(*f- 

7^1 2*yy>Mg»s«i 6 tcwawftffl^ttt 
3©£Bi/tv*. $iffi5&&if$£tt 2 0 & uses 

[ 0 0 1 8 ] 0 2 fc^t J: 9 K, £!ffl5&3i«igf* 2 
Ott, H»Ov>f^D/W7 2 2i:3>^^h 

• ^7 K3 2£i)ffl*T</^o 7^^d;W7 2 2£3> 
£ £ h • ><7 K 3 2 tt, ^77 • U 7 1 4 rtteRtJ 
fc«ft©**tt3***--2 8 fc*JRttfc»ttLT^ 
5 0 fflHDWr a >U 7 2 lit* 2± 



:5) ftH 2 0 0 1 - 2 7 4 2 8 8 

8 

-<7 2 2<Drtg±T'&oT, fro, *t$<Dgmi4:3** 

[0 0 19] 8H3W)3;/*2h -^y 

*SlWfc$KLT^5. ttAJ£88ffi3 4©&4tt, ¥^ 
ftf-771 2±£15tt£nfc3y*£r-glM*3 0<D^* 

-/U7) so, 52i:^g^t?.i:, wmrvfi 

&3>2* h-g|$&3 0fre>, ttA,£Jg«3 
4, 2fl1£3*^*-2 8, *otLfcX;l/-*-;l/5 
0, 5 2£loT, ttJ&-rSttAJ£#-/l/2 4KS3it 

;i/5 0fcJ:tf 5 2©-5-£<D-£i:-grf 53y*^ hgp 

ft 3 Ott, 10Lfr#£L&l/VT)tflI£ U\ 

20 <toT, ^^7^i 2frp>, $iffissmmi#2 

0 *j§ o , M:A/«#-/i/ 2 4 LT^araisi^fiast 

[0 0 2 0] 46of (PTH, t*to 

^7il/-;W7) 50, 5 2%1sMt%Z.k.X.&*). n 

mm* mm. wm^mtt^itit(omwsL 

+ ^;l/5 lfrH^-TSo H2i:03tc^-rJ:d^ x 
***;b5 Hi, »otLfe-*o^;i/-*-;b5 l© 
30 i»fr5i&ottfcfl!rtro^;i/-*-;i/5 2©iB*T#tf 

02^-r.fcotcB^B' toF^icn^nrv^co 

Cintc^LT, *Hffi^^T*tt, 12^**^5 \CM 
A fr 6 A ' S 7?#tf 0 , ffi# h U-X 4 0 

[0 0 2 1] 02£#!&LT, «?^v<5r-S^l Ott, 
^1(D^®4 2±t»»03>^^h • ^7 H 

40 Sffi) 1 6^HK.§Ci:frT*t§o ay^h'^F 

1 8tt, ^lffl5»««IJfi*2 0±K»tffcttA/y£#- 
;l/2 4<D5%<Dttfct%&<Dtm%ftfc&W.2tlT^ 
So IS, «^c#-;l/ 2 4 tt B G A (ball grid arra 

«»©»Efc*«i*WKf?»3{:i:^-p**. tt 



(6) 

9 

sfii 6t<D?$fc, mmmwmis wwz&zmfr 
[0022] mz&mzt. ^otjstf 

£ 6t|ffit«3WaiBBtto±iBH3WStT*«. ^O 
WO»*tt3^*-2 8(4, HOBKJftSLTfc 

k:JKiatfctO*«LT**. v-f>n/W7Z 2fcn 10 

h • K3 2 (B^W Jb^^HKSSo 
Tl/^-£, fe-at (PTH) 5 0, 

rtgP^^l 2 6 KttftOfi? h U-X 4 o ^BE^-r 3© 

;i/ 5 1 £ii§{t Ltc$£. g/j^ee^ 2 8 5 * p >o{t 

*f h V-Ts 4 0 £ 4 *EIW*OK+»4^^-^3WI 

[00 2 3] B 4 & #8EO8'J©*£S6J&ffi0±iiiB , e 20 
fct), *©#«tfO**tt:3***-2 8£<SoT\ X 
71/-/W7 5 0, 5 2£, ^<^ffl*ttfcJ&Wrtl 

tt3*^-2 8tt, £OlfcJ&8LTt>fllfcfcV\bV 

0*^UT**o 7^D;V72 2fc3^*h'^ 
7F3 2 (B/T^-f) tfflmftBfcSSoT^*-*, 

x;b-/W7 50,52 tt-f nffiimteisnr 

D>W±) £f£8LT£j£14£fa±£#S#e>> 1O0 30 

fi»f-+*;i/5 (fci:*.tf4#) ©fi^thu 

[0 0 2 4 ] B 5 tt, #fH$©£ 6>KgiJO*SS»S8©± 
ffiBT'SD, 2O0ZIHR— W4S*mH5*SLTV» 
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5 6(i, 2OO^P-/W7 5 0tfcf£lOOT-f^D 
/W72 2*»8!tft 1 fe0^a&S. Ctl6 200«ao 
SJD^Cfc^T, *74tmW7 2 2 M)lr-;W7 5 0 
fcOJBOStttt* *©«BttOil*tt3*^*--2 8* 

[0025] ±jEtfc*fi»giitt. *«w*«9ffi-r*t> 

RB©*l^«B0rtT« &fcffl©^*** c tit, 

[Bl] *»WO-*B»»KJ:*. %9#&-y7Q 
U 7^0V>> K feitff-y 7 • U 

[B2] *»WO-*S6»!8K:J:oTT^yhLfro 

y hBBBttfr &J&&B l £&*L£M#£|n}liffiBT* 

[B3] *58WO-SteSI0B»k:J:*B2O^y^-* 
+ U 7*Jfi#0±^iBO±iBB7feSo 
[B4] *38W09J03tei»l8tJ:*B20^y^' 

'j 7iiiS^o±^ffio±ffiBr*s§o 

[B5] *^02 6tB'J©Has«ffitJ:SB20f- 
y 7 • U 7^jt»0±^ffiO±®Bl?$So 

[ft*f©5&i8] 

1 2-¥m&3-v7, 1 4-f-y7 'J 7, 16- 
BES^bfcfflg, 1 8-«Mttt/Wh\ 2 0-^lffi 
5&£H#i£tt, 2 2-^^o/^7, 2 4 -ttA,£# 
-/k 2 6-flSHPfl, 2 8-9*113**^ 3 

0-uy$5Y$m, 3 *J<y K, 3 4 

-3S*tt*m©B «4A,/ag«D , 4 0-fI^hb- 
X, 4 2 1 O^S, 5 0 (t&fe-fc 
^;l/-;W7) , 5 l-R»f-+*;k 5 2-XA/-* 
(t&WX;h;W7) , 5 4-«S» 5 6-* 



[HI] 




(7) #§82 0 0 1 -2 7 4 2 8 8 

[02] 

10 

r 



A B B* A' 




(8) 



2001 — 274288 



[05] 




7^l>#£&@ ^a-3-*>N 13850, 

<?x*2;k ^-f>7. 7<?x-*- 

404 

(72)%W^ DX • a- • +-7,5- 

7*U#£&1 - a _ 3 -^ 13 76a 

8 



7^l)#£&g -3.-3- 5 M 13760, 
607 

mmw% t-Vj y h • tr— • x i — y 

7*V*£$im tfT-^VhW 05403, 
7*V#£&S 13760, 

■yh, uy\*y u-y 24 



